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identified in Step 2 corresponded closely with estimates based on 1970
census data, as we were to learn in the next two phases, many properties
had been erroneously identified as rental and an approximately equal
number had not been identified. Most of the erroneous identifications
no doubt resulted from our conservative procedures: We had "identified"

as rental rural seasonal properties and properties corresponding to

City Directory listings of 'vacant, under construction,' and 'no
return."* The errors of omission were more frequent in the rural area,
undoubtedly because of reliance on local officials, in lieu of formal
sources, to identify rental properties. There were a considerable
number of errors in the urban area too, however, presumably because of
errors in the City Directory's indication of homeownership.

In the final step of this phase and in a departure from random
sampling procedures, we added to the stratified property record search
sample what we termed the conditional property record search sample,
consisting of 26 properties identified as rental after Step 2. Had we
been successful in identifying all but a negligible number of rental
properties (as we had hoped), we could have considered this augmented
property record search sample to be a stratified random sample and
used the standard estimation procedures for such samples. The original
rental sample plus the 26 conditional properties would have constituted
100 percent simple random samples from the two rental strata, and the
original nonrental samples would have constituted simple random samples
from the slightly reduced nonrental strata. Since we were unsuccess-
ful in identifying all rental properties, however, we cannot treat this
as a stratified random sample. We must use special estimation pro-
cedures to handle this conditional sample and check, to the extent
possible, that no bias is introduced into the estimates by the non-
random selection, particularly from the mobile home properties, which
constitute almost one-third of this sample. Suggestions for procedures

to handle this conditional sample, as well as the conditional sample

of the next phase, are given on p. 92.

*
Presumably many of these were determined to be nonrental in the
address check discussed on pp. 16-17.
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PHASE II

Information was collected from the assessor's records on assessed
value, number of housing units, and land use and was used for strati-
fication in this phase. The assessed value information is probably
accurate, as it was obtained from the assessment rolls. Thus, errors
should be limited to those we committed in obtaining the information
(such as copying errors).

Because of inaccuracles in the number of housing units as obtained
from the assessor's records, some properties had to be restratified in
Phase III. The problem was confined almost entirely to properties in
the urban rental strata. Of the 2,012 properties assigned to the
screening stratum for urban single-family rental properties, 111 were
found to have two to four units; and of the 1,624 sampled properties
assigned to the screenlng stratum for urban two-to-four unit properties,
39 were found to have only a single unit and 11 to have five or more
units. Of the 249 properties assigned to the urban rental strata for
properties with five or more units, 14 were found to have fewer units.
Only a very few properties assigned to urban ownership strata were
found teo have more than one unit and, consequently, restratified into
multiple~unit rental strata.

The land use information obtained in Phase II was primarily used
to stratify properties into residential or nonresidential use. Some
errors occurred in both directions. Out of more than 6,000 residential
properties in the screening sample, 176 properties were found to be
nonresidential. These present no problem for us, as we will no longer
be surveying nonresidential properties. However, in making estimates
for residential properties, we will have to take special account of the
12 residential properties found during the nonresidential sample selec-
tion procedure and the 33 residential properties found in the non-
residential baseline sample.* This is discussed on p. 93.

Though not represented explictly as in Phase III, Phase II also

involved a restratification. The defining characteristic of a

*
These properties were found to be residential during the base-
line surveys of nonresidential properties.
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restratification is that properties assigned to a new stratum come from
more than one old stratum, resulting in different selection probabili-
ties. In a substratification, all properties come from a single old
stratum and consequently have ldentical selection probabilities. The
screening survey stratification combines a restratification and a sub-
stratification of the property record search stratification.

The restratification in Phase 1I was made by means of the strati-
fication variable tenure 2, which was a modification of the variable
tenure 1 defined in the previous phase.* By creating the strata for
additional properties, defined as those properties for which tenure 1
indicated rental but tenure 2 indicated nonrental, the restratification
of these properties was postponed until Phase III. The properties for
which tenure 1 indicated nonrental and tenure 2 indicated rental, how-
ever, were restratified in Phase 1II, and special procedures need to be
used to handle this restratification, as well as the restratification
in the next phase. This is discussed on p. 90.

Because a validation check with Census data revealed that we had
failed to identify about 600 rental properties, mostly single-family,
in each of the urban and rural areas, in the final step of this phase,
we instituted radical procedures to identify these properties so that
they might be added to the screening survey sample in what we termed
the conditional screening survey sample. We needed most of these un-
identified properties to meet baseline and terminal panel targets. We
reasoned, as we had with the smaller conditional property record search
sample, that though the procedure departed from standard sampling
methods, if in fact we were able to identify all but a negligible number
of the unidentified rental properties, our sample would still be equi-
valent to a (multiphase) stratified random sample** and the standard
estimation procedures for such samples could be applied. Unfortunately,

the procedure fell far short of its goal. Only 89 single-family rental

*

Both tenure 1 and tenure 2 were defined to be rental for rooming
houses, mobile homes, and seasonal properties. Updated information on
these special types of land use are reflected in the tenure 2 variable.

R
Aside from the restratification for which special procedures
would, in any case, have to used.
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properties (besides 111 two to four unit properties and 10 five or more
unit properties) were identified in the urban area, and only 179 rental
properties in the rural area.

The failure of the procedure poses some problems: (1) the sample
sizes in several strata are insufficient to meet baseline targets, (2)
the screening survey sample augmented with the conditional sample can-
not be treated as a (multi-phase) stratified random sample, and (3)
biased estimates may result.from the nonrandom selection procedures
for the conditional sample.

Because of the failure to identify all single-family rental prop-
erties, we currently expect to fall short of the sample design targets
for the terminal panel in the two urban, single-family, lower rent
strata and the rural high rent stratum. Whether this will occur will
depend, of course, on the various factors affecting a property's con-
tinued inclusion in the panel. The only factors over which we have
- any control are survey response rates, and, consequently, our only
course of action is to make special efforts to achieve higher than the
originally planned response rates in these strata.

That we cannot reasonably consider the augmented screening survey
sample as a stratified random sample implies that we also cannot treat
its derivatives, including the baseline sample and the baseline and
terminal panels, as stratified random samples. To make estimates based
on the augmented sample, we must also make some assumptions concerning
the conditional sample and develop and apply special estimation pro-
cedures. We must be careful that a significant bias is not introduced
by the nonrandom procedure by which the conditional sample was selected.
Fortunately, the small number of properties in the conditional sample,
compared with the number in the corresponding strata of the stratified
sample, and the high overall sampling rates in the rental strata both
lessen the effect of any bias in the conditional sample on an estimate

based on both sets of properties.

| We currently know of two specific sources of nonrandomness in the
urban conditional sample. First, it contains only properties from the
city of Green Bay, since the procedure was applied only in that city.

All of the unidentified rental properties in the remainder of the urban
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area had no chance of selection. Second, the urban sample excludes
properties recently converted from ownership to rental tenure. Pro-
perties becoming rental after the information from the City Directory
was collected were not identified. There may be other sources of bias
in the urban and rural samples.

On p. 92, we suggest a procedure for handling the conditional
sample in making estimates and recommend a check to minimize the intro-

duction of a significant bias.

PHASE III

The final phase of selecting the baseline sample collected infor-
mation to verify and update the old stratification variables and to
calculate a new stratification variable, mean gross rent. All of the
information collected in this phase was apparently quite accurate as
attested to by the baseline survey data subsequently obtained.

The aspects of this phase of principal concern are the restratifi-
cation and sample correction, necessitated by the misclassifications
in earlier phases of substantial numbers of properties.* Most were
due to erroneous tenure determination. The sample correction was per-
formed to mitigate the problem resulting from the restratification.
Nevertheless, this restratification, as well as that in Phase II, re-
quires that special procedures be developed and used for estimation

with our samples. This is discussed below.

IMPLICATIONS FOR ESTIMATION

In reviewing the sample selection procedure, we found that the re-
stratification of properties in Phases I and II, the conditional sam-
ples selected in Phases I and II, and the residential properties dis-
covered in the nonresidential strata each pose problems for estimation.
We now offer suggestions for procedures to handle these. Additionally,

we briefly discuss the splitting and merging of parcels, which, though

*Actually, it is not the misclassifications themselves that neces-
sitated the restratifications, but rather our desire to substratify.
It is awkward to substratify by mean gross rent a stratum containing
ownership, as well as rental, properties.
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they presented no problems in the selection process, do require special

methods in the estimation procedure.

Restratification

As has been discussed, Phase II and to a lesser extent Phase I
involved restratifications of properties that resulted in different
selection probabilities within the new strata. It is consequently in-
appropriate to make population estimates assuming the new stratification
to be equivalent to a stratified random sample.

We think that the best procedure* is to base our estimation on
what we shall term the super-stratification, composed of the classifi-
cations of properties at each phase of the sample selection procedure.**
Those properties belonging to property record search stratum 1, screen-
ing survey stratum 12, post-screening stratum 12, and baseline survey
stratum 12, for example, would constitute a single stratum in the
super-stratification. Since within each of these super-strata, all com-
binations (of the appropriate size) of properties were equally likely
to have been selected,*** we can consider the sample is to be a multi-
phase stratified random sample from this super-stratification. We can
consequently use the standard estimation procedures for such samples
to make population estimates for parameters of interest and to estimate
their precision.

The estimates of population sizes for the super-strata would be
made by using the property record search sample to estimate the number
of properties in the population falling into the two-way stratification
by property record search stratum and screening survey stratum. The
screening survey sample, considered as a sample from this two-way stra-

tification by taking into account the property record search stratum

*
We here consider estimation excluding properties in the condi-
tional samples, the handling of which is discussed on p. 92.

*%
The definition of the super-stratification described here should

be extended to include the baseline panel stratification and the des-

cribed method used to make estimates based on the baseline panel and

its derivatives.

kkk
We assume the attrition due to survey nonresponse and other

sources to be completely random.
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to which each sampled property had been assigned, would then be used to
estimate the number of properties in the population falling into the
three-way stratification by property record search stratum, screening
survey stratum, and post-screening stratum. Finally, by considering
the properties retained in the sample correction as a sample from this
three-way stratification, we can estimate the number of properties in
the population in each of the super—strata.*

The problem with this method is that some super-strata have very
small (but nonzero) population sizes for which the sample size will be
zero and for which we consequently cannot obtain sample-based estimates
for parameters of interest. There will undoubtedly be more such strata
because of the attrition of properties during the course of the experi-
ment. To handle this problem, the best solution is probably to choose
a stratum with positive sample size likely to have similar distributions
and to use the estimates for the chosen stratum as the estimates for
the stratum without sampled elements. Presumably the chosen stratum
would have the same baseline survey stratum number. It 1is probably
reasonable, for example, to assume properties in property record search
stratum 1, screening survey stratum 2, and post-screening and baseline
survey strata 14 to have distributions similar to properties in property
record search stratum 12, screening stratum 14, and post~screening and
baseline survey strata l4. Though there are no means by which to check
such assumptions with the sample, we can test our ability to make such
assumptions accurately by trying to predict which of the strata with
positive sample sizes should be similar and checking these predictions
with the data collected. The exceptionally small population sizes of
the super-strata in which we have no sampled elements will make overall
population estimates made as outlined above insensitive to our estimates

do%
for these strata.

*The population size estimates for strata as given in this document
are based on a different, and slightly less preferable, procedure. They
should be reestimated by summing the population size estimates for the
corresponding super-strata.

ok
There is a similar problem with strata for which we have only

one sampled element, as generally at least two elements are required in

each stratum in order to estimate the precision of our estimates. We
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Conditional Samples

In both Phase I and Phase II of the procedure, nonrandom condi-
tional samples of rental properties were added to the randomly selected
sample. Because we failed to identify all rental properties, the con-
ditional samples cannot be combined with the random sample and the whole
treated as a random sample.

The best method for handling the conditional samples is probably
first to ignore them and use only the random samples to estimate the
super—-strata population sizes. Then a determination should be made of
the super-strata to which the conditional properties would most appro-
priately belong. This determination should be checked to minimize the
chance of introducing a significant bias, by comparing the distributions
of a number of variables for conditional properties with the distribu-~
tions for the randomly sampled properties in the super-stratum to which
those conditional properties are thought to belong. If these appear
to be substantially the same, then with some justification, conditional
properties could be assumed to have the same distributions for all
variables as the properties in the corresponding super-strata and the
randomly selected properties and the conditional properties could be
treated together as simple random samples from these super-strata. The
entire sample could then be assumed to be a stratified random sample
from the super-stratification, and our estimation procedure based upon
this assumption, with the population size estimates for the super-
stratification being based upon only the randomly sampled properties.

If substantial differences are found in some cases, it may be possible
to determine the source of those differences and make special provisions

*%k
to handle them.

suggest that the single sampled elements be used to estimate the param-
eter of interest for such strata (assuming the parameter is one such as
a mean or proportion that can be estimated with only a single element)
and that the estimation of the variances of these estimates be based
upon the variances of the underlying variable as estimated from strata
chosen to be most similar to the strata with single-sample elements.

**Additionally, if sample sizes in rental stata are ever reduced
for any reason we recommend that the properties in the conditional
samples be eliminated both because they are intrinsically less valuable
to us and because they complicate the estimation procedure.
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Residentials in the Nonresidential Sample

The 12 residential properties identified in the nonresidential
sample selection procedure and the 33 residential properties in the base-
line sample of nonresidential properties and the unsampled residential
properties that they represent must be taken into account. Available
Information on the stratification variables for the sampled properties
should be used to determine the residential strata (in the appropriate
phase) to which each property might belong. Based on this determina-
tion, the sampled properties and the represented properties should be
allocated among the strata in proportion to the estimated strata popu-
lation sizes and the estimated population sizes should be correspon-
dingly increased. These properties should be assumed, for lack of
better information, to have distributions identical to the other pro-
perties in the strata to which they are allocated. The samples from
the strata can then be considered as samples from the augmented strate
and used to represent the residential properties from the nonresiden-
tial strata, as well as the residential properties originally assigned

to residential strata.

Parcel Changes
While changes in the boundaries of parcels did not present problems

for us in the sample selection procedure, such changes cannot be ignored
throughout the course of the experiment. Our sampling frame consists

of the 1list of properties in Brown County in March 1973. All subsequent
changes to (at least) sampled properties must be referenced to that
list, and estimation procedures need to be developed to handle the
changes. Parcel splits, for example, might best be handled by consider-
ing properties in the frame as clusters of the properties into which
they are divided. In any case, it is advisable at an early date to
develop procedures to handle the changes so that whatever information
needs to be collected to support the procedure will be available when
the time comes to make estimates. It is possible, for example, that

we will want to know not only the changes in our sample but also in

the population as a whole.
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PROPERTY-CLUSTER METHOD

To the best of our knowledge, our sample of housing units is the
first sample of either housing units or households ever drawn using a
two-stage sample in which the sample unit of the first stage was a
property. We would consequently like to offer our comments on the
use of such a procedure to others faced with sampling either housing
units or households.

One of the principal benefits of this method* is that in most
jurisdictions an exceptionally accurate sampling frame can be easily
and inexpensively obtained. In Brown County, the frame was produced
mechanically by an Addressograph machine. (In our other site, it was
obtained simply by copying a computer tape listing of the properties
in that jurisdiction.) Almost all of the field listing required with
most alternative procedures, along with the inherent problems and ex-
pense of such listings, can be avoided.

Because the property clusters are small (that is, they contain a
small number of housing units), the property cluster sample can be ex-
pected, for a fixed sample size of housing units, to yield more precise
estimates than samples based on larger clusters. This same smallness
will result, however, in higher field costs, because the total travel
time between sample elements is greater.

Our only major difficulty in using the property-cluster method
came in the determination of tenure. Even in retrospect, we are at a
loss to say what we could have done differently to have avoided this
problem, short of contacting all households in the site. Others using
the property cluster method might have similar difficulties with tenure
or any other stratification variables by means of which they wished to
oversample certain types of properties, if adequate information sources
are not available. Consequently, if the numbers of properties of types

to be oversampled is still small in relation to the total population

*
‘Because we are here concerned only with samples of housing units

and households, we ignore the even greater benefits, for our purposes,
derived from the inherent link with this method between the property
and housing unit samples.
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size of these types, it is probably preferable to use large clusters of
housing units such as block groups. All of the units within the cluster
can then be listed and a screening survey administered to the units to
obtain values of the stratification variables, and, on the basis of this
information, a final survey sample selected.

On the other hand, if the numbers of properties desired of at least
one type represent a large portion of the total population of such prop-
erties (we, for example, needed 100 percent in some rental strata),
there is no advantage to the larger clusters, and the property-cluster
still provides an excellent method. For those who do not need to over-
sample certain types of properties, the entire difficulty with stratifi-
cation variables 1s avoided and the property-cluster method can possibly

be used to advantage.
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Appendix A
POLITICAL SUBDIVISION CODES

The table in this appendix lists the political subdivision codes
assigned in Phase I, Step 1.

Table A.1

POLITICAL SUBDIVISION CODES

Type of
Political Political
Subdivision Subdivision| Code
Urban Area

Green Bay City 1
De Pere City 2
Allouez Town 3
Ashwaubenon Town 40

(urban portion)
Howard Village 22

Rural Area

Ashwaubenon Town 4R

(rural portion)
Bellevue Town 5
De Pere Town 6
Eaton Town 7
Glenmore Town 8
Greenbay Town 9
Hobart Town 10
Holland Town 11
Humbolt Town 12
Lawrence Town 13
Morrison Town 14
New Denmark Town 15
Pittsfield Town 16
Rockland Town 17
Scott Town 18
Suamico Town 19
Wrightstown Town 20
Denmark Village 21
Pulaski Village 23
Wrightstown Village 24
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Appendix B
PROPERTIES IN THE PROPERTY RECORD SEARCH SAMPLE
NOT ASSIGNED TO SCREENING STRATA

There were 15 properties selected in the property record search
sample that were not assigned to screening strata, eilither because the
information required to do so was unobtainable or because the informa-
tion obtained was found to be incorrect. Typically, the local asses-
sor's records from which the items in Table 8 were to be abstracted
were either not obtainable or obtained too late to be used for the as-
signments.

These properties wre ineligible for selection in the stratified
screening sample; though they might have been selected in the condi-
tional screening sample, in fact none were. Consequently, none of these
properties was eligible for selection in the baseline sample. They are
thus disregarded in the steps of the sample selection procedure sub-
sequent to Phase IT, Step 2.

These properties cannot be so ignored in making population esti-
mates with our sample; it is necessary to make some assumptions concern-
ing the distributions of random variables for these properties. For
each, we make an assumption based upon the property record search stra-
tum to which the property is assigned and any information obtained on
the property. As an example of the latter, we were able in some cases
to ascertain that a property 1s residential, even though we could not
obtain complete property records.

Below we list each unique assumption and under each the set of pro-
perties to which it applies. Each assumption is labelled with a dis-

tribution code by which to reference it.

Distribution Code 101

Assume these properties to have distributions identical to those

properties from property record search stratum 12 that were assigned to

screening strata.
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1-12-164-C
3-806-C-1
3-806-C-7

Distribution Code 102

Assume these propertles to have distributions identical to those
properties from property record search stratum 15 that were assigned

to screening strata.

12-165
12-211-3
16-631-1

Distribution Code 103

Assume these properties to have distributions identical to those

properties from property record search stratum 12 and screening strata
1 to 21.

3

1-2-66
1-8-30

Distribution Code 104

Assume these properties to have distributions identical to those

properties from property record search stratum 15 agnd screening strata
1 to 21.

16-193-1
16-908
16-916

Distribution Code 105
Assume this property to have distributions identical to properties

in screening stratum 23.

3-361-V-6
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Distribution Code 106

Assume these propertiles to have distributions identical to proper-

ties in screening stratum 26.

1-16-173
2-W-D-79-1

Distribution Code 107

Assume thls property to have distributions identical to those pro-

perties from property record search stratum 10 and screening stratum

10.

4-R-178-1
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Appendix C

SELECTION PROCEDURE AND 1970 CENSUS

This appendix presents a table that compares stratified population

estimates based upon sample selection procedure data immediately sub-

sequent to the screening stratification and 1970 census data.

It was

on the basis of this comparison that we found that many rental proper-

tles, mostly single-family, had not been identified and that we insti-

tuted special procedures to identify them.

IT, Step 4.

Table C.1

COMPARISON OF STRATIFIED POPULATION ESTIMATES BASED ON
SAMPLE SELECTION PROCEDURE AND 1970 CENSUS

This is discussed in Phase

Sample
Screening Selection 1970
Stratum Procedure Census Absolute Percentage
Number Description Estimated@ | Estimate | Difference| Difference
1 Urban, rental, single-family 2,012 2,592 -580 -22.4
2 Urban, rental, 2-4 units 3,572 3,582 -10 -0.3
3 Urban, rental, 5+ units 249 192 +57 +29.7
10 Rural, rental 376 985 -609 -61.8
12 Urban, ownership, first
value quartile 5,481 5,641 -160 -2.8
13 Urban, ownership, second
value quartile 6,934 6,182 +752 +12.2
14 Urban, ownership, third and
fourth value quartiles 13,107 12,049 +1,058 +8.8
15 Rural, ownership, first and
second value quartiles 3,327 3,062 +265 +8.7
16 Rural, ownership, third and
fourth value quartiles 2,731 2,522 +209 +8.3
SOURCE: Table 12 and estimates by HASE staff based on the 1970 Census of
Housing.

a . .
The sample selection procedure estimate for each rental stratum was simply the

number of properties identified for the stratum as given in Table 12.

The esti-

mates for each ownership stratum were computed as the number of properties from
Table 12, divided by the appropriate (urban or rural) nonrental sampling rate as
given in Table 7.
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Appendix D
PROPERTIES IN THE SCREENING SURVEY SAMPLE
NOT ASSIGNED TO POST-SCREENING STRATA

There were 41 properties selected iIn the screening survey sample
that were not assigned to post-screening strata; 60 percent of these
assignments were not made because properties could not be located in
the field to administer the screening survey due to unresolvable address
problems. It was pointless to assign these to any strata and thus make
them eligible for selection in the baseline sample inasmuch as they
could not, of course, be located to administer the baseline survey
either. The other assignments were not made typically because of er-
roneous misclassifications discovered too late to collect the informa-
tion necessary to make the correct assignments. An example are the
eight properties thought to be nonresidential that were found to be
residential too late to obtain the information by which to stratify
them.

Because these properties were not assigned to post-screening strata,
they were ineligible for selection in the baseline sample. They are
thus ignored in the sample selection procedure subsequent to Phase III,
Step 2.

These properties cannot be so ignored, however, when it comes to
making population estimates. It is necessary to make some distribu-
tional assumptions regarding them. For each property we make an as-
sumption based on the property record search and screening strata to
which the property is assigned and any information obtained on the
property. -

Below we list each of the assumptions made and under each the
parcel numbers of properties to which it applies. Each assumption 1is

labelled with a distribution code by which to reference it.

Distribution Code 101

Assume these properties to have distributions identical to those

properties from property record search stratum 1 and screening stratum

1 that were assigned to post-screening strata.
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1-pP-270-1-1
1-p-2571
1-2-685-A
1-5-1465
1-8-308
1-sC-64-1
1-6H~1632
2-E-1049
2-E-1128-E-9
3-183
22-747-E-35

Distribution Code 102

Assume this property to have distributions identical to those
properties from property record search stratum 12 and screening stratum
2 that were assigned to post-screening strata.

L]
4-U-696-12

Distribution Code 103

Assume these properties to have distributions identical to those
properties from screening stratum 12 that were assigned to post-

screening strata.

1-1-500
1-6-245
1-6-275
1-6-2393
1-6H-1174
1-6H-1224-2
2-E-1469-1

Distribution Code 104

Assume these properties to have distributions identical to those
properties from screening stratum 13 that were assigned to post-

screening strata.

1-pr-828-1
1-P-1335-1
1-7-39%6
1-14-35-A
1-18-1068
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Distribution Code 105

Assume these properties to have distributions identical to those

properties from property record search stratum 12 agnd screening strata

1 to 21.

1-P-324-1-3
1-P-1347-1
1-pP-2202-2-1
1-P-2263-2
1-P-2263-9
1-1-827
1-4-81
3-136-17

Distribution Code 106

Assume this property to have distributions identical to those pro-
perties in property record search stratum 1, screening stratum 17, and

post-screening stratum 17.
1-P-457-4

Distribution Code 107

Assume these properties to have distributions identical to those

properties in property record search stratum 1 or 12 gnd post-screening

‘stratum 26.

-603
06-G-4

1
3=

o o

Distribution Code 108

Assume these properties to have distributions identical to those

properties in property record search stratum 10, screening stratum 19,

and post-screening stratum 19,

9-311
9-313
18-1134
19-558
19-978
19-999



